Association of nicotine dependence susceptibility gene, CHRNA5, with Parkinson's disease age at onset: gene and smoking status interaction.
Smoking is a well documented environmental factor that reduces susceptibility to Parkinson's disease (PD). Several genetic variants within the nicotinic cholinergic receptor gene cluster, CHRNA5-CHRNA3-CHRNB4 have been reported to be associated with nicotine dependence (ND), and this association has been validated in multiple studies. Due to the inverse correlation between smoking and PD susceptibility, we investigated whether ND-related genetic variants are associated with age at onset (AAO) of PD among smokers. We performed a genetic association study in a sample of 677 Italian PD patients, ages 34-76. 438 had never smoked (NS), and 239 were current or past smokers (ever-smokers, ES). Three independent SNPs within the CHRNA5-CHRNA3-CHRNB4 gene cluster (rs588765, rs16969968, rs578776) were analyzed for association with AAO. We demonstrated an interaction between the rs588765 SNP and smoking status (NS vs. ES) that was nominally significant in its effect on PD AAO (p = 0.04). The rs588765 ND risk allele 'C' was associated with delayed AAO among ES (even when smoking intensity variables are accounted for), but had no significant effect among NS. In the ES group, a dominant model of inheritance was observed: carriers of the 'CC' genotype presented delayed AAO compared to carriers of the 'CT' or 'TT' genotypes. Our preliminary results suggest that the ND risk variant, rs588765, has a protective effect in PD, and is associated with later AAO, but only when the individual was previously exposed to nicotine. This may be explained by modulating the neuroprotective effect of chronic nicotine exposure against striatal dopaminergic damage. Further validation studies in additional populations are required.